We read with great interest the article by Delaney et al, 4 ''Initial Case Reports of Cancer in Naked Mole-Rats (Heterocephalus glaber).'' Apparently, naked mole-rats (NMRs) are not entirely ''immune'' to cancer after all. Various mechanisms have been proposed to account for the unusual insusceptibility of NMRs to malignant neoplasia, including higher levels of specific anticancer molecules or more efficient anticancer mechanisms. A commonly cited proposed mechanism for NMR cancer resistance is the relative overabundance of high molecular weight hyaluronan in the interstitial spaces between NMR cells, 10 which might reduce neoplastic transformation via promotion of contact inhibition. 8 Alternatively, improved translation fidelity could partly explain the relative resistance of NMRs as compared with mice and other rodents. 3 Other possible mechanisms have been outlined in the accompanying editorial in Veterinary Pathology by Piersigilli and Meyerholz. 7 Other rodents with high resistance to neoplasia include blind mole-rats of the genus Spalax. The mechanisms of resistance in this species appears quite different from those in NMRs. Data from Gorbunova et al 5 suggest that cancer resistance in blind mole-rats is conferred by a massive necrotic response to cellular overproliferation triggered by the release of IFN-b and mediated by the p53 and Rb pathways. Additionally, mutations in the Spalax TP53 gene paradoxically decrease the probability of neoplastic transformation via promotion of necrosis over apoptosis and through enhancement of cell cycle arrest. 2 Nevertheless, one common feature shared by both species of mole-rats is their hypoxic subterranean environment. With this common environment come decreased arterial oxygen tensions and various evolutionary adaptations to these low oxygen levels. We applaud Delaney et al 4 for reporting these first case examples of cancer in NMRs. However, in reading the article, it was unclear whether the zoo environments from which these 2 examples were drawn could have had somewhat higher atmospheric oxygen partial pressures than the native environments that NMRs naturally inhabit. If so, this may have had some influence.
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During in vitro experiments, cells are normally cultured at atmospheric oxygen levels of 21%, whereas in vivo oxygen levels are in the 2% to 9% range. Jagannathan and colleagues 6 recently investigated cell cultures at oxygen levels of 21% vs 10% and noticed significant variances, including sharp differences in inflammatory responses to hydrogen peroxide exposure. These differences suggest an increased ability of cells to tolerate oxidative stress when cultured at lower oxygen levels. Additionally, given that some studies have suggested that oxygen levels are directly related to the incidence of lung cancer in people, 9, 11 one might wonder if slightly higher oxygen tensions than what the animals are adapted to could have contributed to the development of neoplasia in these 2 NMR specimens.
Working against the hypothesis that ambient oxygen concentrations have any impact on NMR physiology is the observation by Andziak et al 1 that NMRs exhibit a significantly higher degree of accrued oxidative damage to DNA, lipids, and proteins than physiologically age-matched mice. Surprising, the amount of molecular damage was actually equal to that of same-aged mice. Given that NMRs live vastly longer than mice, these data strongly suggest that diminished oxidative stress cannot be the explanation for the longevity of NMRs or the decreased incidence of neoplasia in NMRs. Nevertheless, one does remain curious about whether the ambient environmental oxygen levels in these 2 unusual cases reported by Delaney et al were a constant 21% or if they were intermittently hypoxic as in their natural environments.
